Abstract
Introduction
Over the last two decades private sector financing through PPPs has become increasingly popular as a way of procuring, renewing and maintaining public sector infrastructure in many sectors such as social infrastructure, transportation, public utilities, communications, government offices, accommodation and others in which public services are provided. Pioneered by the United Kingdom with its Private Finance Initiative (PFI) of the early 1990s, nowadays the PPP approach is
Evolution of PPP market and assumptions of its relation to economic growth
The total PPP market in the EU has grown steadily over the past two decades reaching its peak in 2006 -2007 (Figure 1 ). Since the beginning of the period by then the market has increased more than hundred times in both a number and aggregate value of deals. However, since 2008 the market has declined considerably despite the temporary return to positive growth in terms of financial needs in 2010. Considering the period of PPP market's decrease, it can be assumed that the decline can be explained by economic and financial crisis whose impact was sensed until the end of analyzed period. In comparison with PPP market's changes, GDP has moved to a similar direction. The figure below shows that changes of PPP market and GDP have similarities. The periods of growth until the beginning of the crisis and the recession thereafter are graphically observable in both parts of the figure. This allows making the assumption about existence of the positive relation between development of PPP market development and economic changes.
According to the authors such as Moszoro (2010) and Li, et al. (2005) a demand of PPP determines the requirement to implement projects of public infrastructure faster and in a greater scale than public sector budget allows. Here two factors can be identified making the assumption about the impact of economic growth on the changes of PPP market. On one hand, under conditions of economic recession, the lack of budget to develop public infrastructure enforces the governments to look for external financial recourses and encourages launching more PPP projects (Hall, 2008) . On the other hand the economic growth, accompanied by higher budget's income and positive expectations about the future, enables governments to take more obligations including greater possibilities to initiate more PPP projects. These factors encourage examining the relation between economic growth and development of PPP market. However, to evaluate the relation and interpret the findings correctly the following factors in the data should be considered. The most of PPP market of the EU is concentrated in several countries. During the analyzed period the major part of PPP market was covered by 10 countries 
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such as the UK and Spain in the front, which together occupied 82 percent, and France, Portugal, Greece, Germany, Italy, Poland, Belgium and the Netherlands which altogether with previous couple of the countries took nearly 98% of market by value of PPP projects. Other last 15 member states contracted less than 10 PPP projects each, therefore their aggregate value of PPP projects in comparison with leader group were conditionally insignificant. This determines that changes of the PPP market in one of the leading countries can significantly distort not only the general tendencies of aggregated results of the entire EU, but also can have a great impact on general results of relation between PPP market development and economic changes. As an example this revealed in 1998 when Spain contracted some voluminous PPP projects or in the domination of the UK in the European PPP market during the all 16-years period. Due to a great share of the UK in PPP market of the EU, the recession of PPP market in this country, determined by the reform of PPP started in 2010, had a great impact on the shrinkage of PPP market in the whole region. Therefore, considering distortions determined by these factors, it is relevant not only to evaluate the general relation between PPP market development and economic changes in the EU, but also in the separate countries or their groups. In order to evaluate the relation between PPP market development and GDP growth comprehensively, two hypotheses were raised:
Hypothesis 1: The average of correlations between current PPP market development and the prognostic data of GDP growth is higher than between current data of PPP market development and GDP growth. Due to a complexity of PPP agreements the average PPP procurement time, from a initial tender of project to financial close, is around 2 years (HM Treasury). Considering this period of time, in the phase of project's initiation it is important to foresee the changes of factors such as interest rates, demand of public services and others which have a critical impact on the value for money of the PPP project. The positive prognosis helps to take decision for the project's initiation and encourages taking further action for project implementation. The growth of GDP is a very aggregate factor. However, its prognosis reflects the condition of country's economy and may have the impact on the decisions for PPP project's initiation. Therefore, it was aimed to ascertain whether the prognosis of GDP growth has a stronger relation with PPP market development than with the current data.
Hypothesis 2: The average of correlations between PPP market development and GDP growth in the EU countries net contributors is higher than in the countries net recipients. Highly different development of PPP market in the separate countries allows making the assumption that its development strongly depends on the governments' view and established traditions to cooperate with the private sector. Moreover, the major part of the EU countries contracted less than 10 PPP project are the countries net recipients. Therefore, these countries, getting more support from the infrastructure funds than paying to the EU budget, may be less interested in looking for other external financial resources such as private investments in comparison with the countries net contributors. However, considering Structural funds regulations, it is foreseen better possibilities to combine EU Funds with PPPs in the financial perspective 2014 -2020 (Council of the European Union). Therefore, the factor of country status in regard to getting support from the EU funds is also relevant to evaluate by seeking to measure the relation between PPP market development and GDP changes in the different countries of the EU.
Considering the assumptions, factors mentioned above and hypothesis raised the analysis of relation between PPP market development and GDP growth is further analyzed.
Methodology and data collection
Methodology. First, in order to disclose the relation between economic growth and PPP market development, the evolution of PPP market and economic growth of 16-years period in the EU were shortly reviewed and the assumptions for the relation between these variables in the previous chapter were made.
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Second, the research of relation between GDP growth and PPP market development was done. The relation was analyzed by focusing on the strength of correlation between economic growth and the indicators of PPP market development such as a number and capital costs of contracted PPPs in the different countries of the EU. Correlations were analyzed by measuring the impact of nominal GDP growth on PPP market development by using different time lags of PPP market data. For the purpose to disclose the features of correlations during all the analyzed period, the correlations were measured in stages of different duration, in every stage shortening distance between the first and the last years by 3 years. In total 5 stages were measured. The majority of member states -25 out of 27 (all countries of the EU except Estonia and Malta in which PPP projects were not implemented or implemented in very low capacity) were included in the research despite when they have become the member states of the EU. However, due to a great part of the analyzed countries in which the number and capital costs of contracted PPPs were conditionally low, in order to get more accurate results only the countries which contracted 10 and more PPP projects were included in the detail analysis. Based on this criteria in total 10 countries (top-10 countries) were selected. The results of remaining 15 countries were included in the general results of all 25 countries.
Third, the comparison of both types of correlations of GDP growth with capital costs of PPPs and with numbers of PPP deals was done. A method of the comparison of two means was used and Paired-Sample t test was applied. In order to compare the means of countries' correlations and general correlation of countries the differences of these indicators were also provided.
Fourth, the both hypotheses were checked. For the verification of hypothesis the method of the comparison of two means was also used, however, in this case the Independent-Sample t test was applied.
Finally, the top-10 countries were classified into the groups based on their similarities of correlations in the different periods of time. To classify the countries the hierarchical cluster was used and the cluster method of between-groups linkage and the interval of squared Euclidean distance were applied.
Data collection. Data about PPP projects are collected from the official sources of European PPP Expertise Centre (EPEC). Data presented by this organization are collected from a variety of the official and other resources cross-checked where appropriate against European Investment Bank's own project files. Not all PPP projects of the list forming the dataset presented by EPEC have been validated by EPEC members. Therefore, the findings of this publication should be treated with caution.
Based on the EPEC's methodology of data collection, the data do not cover projects with financing requirements of less than EUR 5 mln. The project, to be counted as a PPP, must be based on a long term, risk sharing contract between private and private parties. The project must include the bundling of design, construction, operation and/or asset maintenance, together with a major component of private finance. The project values represent the amount of external financing requirements at the time of financial close (i.e. the date at which the main project and financing agreement are signed and debt drawdown can be made). The data of GDP growth are collected from the Eurostat Database. The list of countries net recipients and contributors are collected from the database of the European Commission. Data of a period of 1995 and 2011 are collected and analyzed. The data are collected in current prices.
The relation between PPP market changes and economic growth
The figure below shows the correlation between GDP growth and the capital costs of PPP projects. The lines and linear trends in the picture represent GDP and capital costs of contracted PPPs in the top-10 countries of the EU (Figure 2 ). The table alongside the figure represents the results of correlations not only in each of the top-10 countries but also the general results of the top-10 and all 25 countries. Also, it is delivered the results with the data of one and two years lags of PPP market development. The correlations of GDP growth and capital costs of contracted PPPs are fairly different between the countries ranging from 0,202 to 0,631 during all 16-years period. This conditionally can be interpreted as weak and medium relations depending on its strength. Moreover, the shorter stage is the more correlations are tended to decrease in most of the countries. During the all period the indicators were changing unevenly. It was observed that the shorter phase of growth is the weaker correlations are tended to be. Though the situation in every country should be considered separately, low and different correlations in each of countries allow arguing that in general PPP market development cannot be more or less directly related with the changes of economic growth in any of analyzed countries. The most of p-values, being higher than α = 0,05, also not allow stating that correlations are statistically significant. The particular exception is France in which the strength of correlation remained conditionally at stable medium level and became even stronger in the last stage. In the most of stages the relations are statistically significant in this country. However, the results of other separate countries, due to statistical insignificancy, do not allow drawing broader conclusions than this research. However, the analysis of general correlation of the top-10 countries' group shows that the relation between GDP and capital costs of PPP is conditionally strong (0,776). The general result of 25 countries is even higher (0,795). However, due to a low number of projects contracted in slightly less than half of countries, these results of correlations should be treated with a caution. As in separate countries, the correlations between GDP growth and capital costs of PPPs in the groups of top-10 and 25 countries were also weakening by shortening the stages of time. Only correlations of 16-years stage are statistically significant. That allows arguing that in general case it would be incorrect to say that the development of PPP market is strongly influenced by the changes of GDP growth. However, at the same time it can be stated that only during the stage of 16 years the development of PPP market reflected the similar tendencies of GDP growth.
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The same methodology was applied in order to evaluate the relation between GDP growth and a number of contracted PPPs (Figure 3) . The first look to the figure above discloses that the correlations are tended to be stronger in the separate countries and the groups of top-10 and 25 countries in comparison with the previous correlations of GDP growth and capital costs of PPPs e.g. the correlation of the top-10 countries are stronger by 77 points (0,853 -0,776) in the 16 years period. The correlations between GDP growth and number of contracted PPPs are also less tended to decrease in the shorter periods of time, though this statement is very conditional because the results, as in previous correlations, are very diverse between the countries.
In order to compare the strength of both types of the correlations estimated above, the comparison of two means method was applied (Table 1) . The table above allows arguing that with confidence level of the 95% the mean of correlations between GDP growth and number of PPPs are higher than the mean of correlations between GDP growth and capital costs of PPPs. Also the differences are statistically significant in all three cases of lags in the group of the top-10 countries (p = 0 < α = 0,05). However, due to the impact of the countries with less than 10 contracted PPPs, the significances cannot be statistically confirmed in the results of 25 countries' group. The lower means of correlations than the general correlations of top-10 and 25 countries' groups allow supporting the statement mentioned above that the general 
development of PPP market of the EU better reflected GDP growth than this appearance asserted in the separate countries. In order to test the first hypothesis and find out whether and how the prognosis of GDP growth has the impact on PPP market development also the test of the comparison of two means method for the top-10 countries was applied ( Table 2 ). The table below with confidence level of the 95% allows stating that the differences between the means of top-10 countries' correlations with different lags of the capital costs and numbers of contracted PPPs are not statistically significant (pvalue > α = 0,05). Therefore, it would be incorrect to argue that the correlations between the current PPP market development and GDP growth's prognosis of one or two years are stronger than between the solely current indicators. In other words the prognosis of GDP growth does not have significantly more impact on PPP market development than the data of the current year. As a result, the first hypothesis was rejected. This means that it would be incorrect to make prognosis of PPP market development from the prognosis of GDP growth. In order to test the second hypothesis about higher general correlation between GDP growth and PPP market development in the group of the countries net contributors than in the group of the countries net recipients, the last test for equality of correlations' means was done (Table 3 ). The data represented in the table below allow arguing that the second hypothesis is correct. The means of correlations are higher in the group of the countries net contributors than in the group of the countries net recipients in both types of the correlations of GDP growth and PPP market indicators. However, only in one of cases, where the difference between the means of correlations of GDP growth and capital costs of PPPs in the group of 25 countries was measured, with confidence level of the 95% it is able to say, that the difference of means can be confirmed as statistically significant (p = 0,014 < α = 0,05). Therefore, the second hypothesis can be only partially verified. In conclusion the research of relation between PPP market development and GDP growth discloses that, considering estimated correlations, the great differences between countries do not allow stating that PPP market development and GDP growth are strongly related. It should be more factors to be analyzed in further researches in order to explain development of PPP market more accurate in the countries of the EU. However, the results of correlations of all 16 years period allow stating that the general tendency of PPP market development to reflect changes of GDP growth, at least in the group of top-10 countries, cannot be unambiguously denied.
The cluster analysis of the countries
Finally, in order to group countries based on their correlations between PPP market development and GDP growth, the cluster analysis was made. The table below shows the correlations of different stages estimated in the group of the top-10 countries. The dendrogram represents countries' classification based on their averages of both types of correlations.
Considering the results of the correlations, the countries were classified into 6 groups. The higher number of group, the lower average correlations were identified in the countries of the first group. The strongest correlations between GDP growth and development of PPP market were estimated in the group of France, Belgium, and Ireland. In this group the average of correlations of GDP growth and capital costs of PPPs, ranging from 0,601 to 0,647, and the correlations of GDP growth and number of PPP deals, ranging from 0,618 to 0,815 respectively, allow arguing about medium and strong relations between these variables. The strongest correlations were estimated in the results of France which, in comparison with all top-10 countries, took the first place in respect of both types of correlations. The second and third places were divided between the rest countries of the group. The high results of this group were determined by conditionally higher and more stable correlations in all periods in comparison with other countries. For example the suddenly decreased correlations in the second period determined that the UK was classified in the second group and took only the forth places in respect of both kinds of correlations. Lower positions of the rest countries were determined by lower and more variable correlations which asserted in the separate stages of the analyzed period. 
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Spain and Italy were classified in the third group, the Netherlands and Greece in the forth group respectively. As the last with approximately twice lower correlations it was classified Portugal and Germany which were separated into the fifth and sixth groups accordingly.
In conclusion the cluster analysis disclosed the broad spectrum of correlations of GDP growth and PPP market development between the countries. The great differences allow arguing that the development of PPP market cannot be explained solely by the changes of GDP growth and are strongly influenced by other factors whose impact on the PPP market have to be analyzed in further researches.
Conclusions
Over the past two decades the total PPP market significantly expanded in both a number and aggregate value of PPP project inside the EU. However, the general growth at the end of period was fairly variable and the development of PPP market was very different in every country. The top-10 countries with the UK in the front have taken the absolute majority of PPP market share by a number and value of PPP projects. Therefore, the decisions for PPPs initiation, though in one of these countries, can determine significant distortions in the results of entire region, thus the results of the EU make with a caution to be treated.
Conditionally low correlations and the great differences of countries in the relation between GDP growth and PPP market development allow arguing about other factors which have to be analyzed alongside in order to examine the development of PPP market in every country more accurate. However, the tendency of PPP market to reflect the changes of GDP growth during all the analyzed period was observed, though this relation as statistically significant was estimated only in the 16-years period. In data of the top-10 countries the correlations of GDP growth with a number of contracted PPPs were statistically significantly stronger than between GDP growth and value of PPP projects. However, in both cases the relations can be considered as conditionally no stronger than medium level. There is no statistically significant difference between the relations of PPP market development with the predictive and current data of GDP growth. Therefore, it cannot say that the prognosis of GDP growth has more impact on the decision to launch PPP project and arrange the amount of its capital costs than the data of a current situation; though, higher correlations with prognosticated data were estimated. Also, there is no statistically significant difference in the correlations of PPP market development and GDP growth between the countries net contributors and net recipients except in the case of correlation between GDP growth and PPP value in the group of 25 EU countries. However, the correlations are conditionally low, thus makes the relevance of these results to be treated with a caution.
The group of countries with Belgium, Ireland and France in the front has distinguished by the strongest relations in both types of correlations inside the entire EU. Their correlations were at medium and strong level. These results were determined by the low fluctuation of conditionally strong correlations during all the analyzed period that allows stating about conditionally strong relation between GDP growth and PPP market development in these countries. In this point of view it can be also mentioned the UK, however, its correlations in comparison with the leaders, were much lower. The results of other countries do not allow stating about significant relation between GDP growth and PPP market development in them.
